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Abstract   
Type 2 Diabetes is a serious chronic disease effecting an estimated 422 million of the world 
population including 29 million Americans. Diabetes places a serious strain on the healthcare 
resources and leads to 1.5 millions deaths each year in the United States (US). A diagnosis of 
type 2 Diabetes translates into the undisputable need for lifestyle modification to prevent 
complications associated with suboptimal management of the disease. The purpose of this 
project is to evaluate the efficacy of using the Diabetes Empowerment Education Program as an 
integral component of diabetes management to provide knowledge and self-care skills to low-
income patients at primary care clinic located in Kansas City, Missouri. In the quasi-
experimental quality improvement project, a retrospective electronic chart review was conducted 
to collect demographic and clinical glycosylated hemoglobin A1C data before and after the 
educational program over a six-month period, and 11 adults participants completed the program. 
The pre and post intervention data was analyzed using Wilcoxon signed ranked test and paired t 
test. The study results showed improvement in 91% of the 11 participants’ A1C levels and an 
increase in patient confidence that mirrors a better understanding and ability to manage diabetes. 
The positive outcomes of the study promote the use of education as part of the medical care plan 
for diabetes management to foster achievement of quality healthcare for diabetics.   
Keywords: Type 2 diabetes, diabetes, T2DM, self-management support, self-
management, self-care, diabetes management, chronic care model, health promotion, theory, 
interventions, prevention, health belief, education, Diabetes Self Management Education, 
Diabetes Empowerment Education Program, health literacy, cost of diabetes. 
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Evaluation of a Diabetes Empowerment Education Program in a Lower Income 
Urban Population 
Type 2 Diabetes mellitus (T2DM) is a chronic metabolic condition that causes 
disturbance of glucose metabolism (Shah & Vella, 2014). Over 9% of the world 7.4 billion 
inhabitants, representing 422 million adults is affected by T2DM (World Health Organization 
[WHO], 2016). According to the Centers for Disease Control and Prevention (CDC; 2015), 29.1 
million Americans have T2DM; by the year 2050, it is projected that 1 in 3 Americans will have 
the disease (CDC, 2015). According to the US Department of Health and Human Services 
(USDHHS), in the Healthy People 2020 report, about 57 million non-diabetic persons currently 
have high blood glucose levels which predispose them to develop T2DM (CDC, 2015; see 
Appendix A for definition of terms). 
The incidence of T2DM varies among ethnicities (Agardh, Allebeck, Hallqvist, Moradi, 
& Sidorchuk, 2011). African Americans are the second most affected population at 13.2% after 
American Indian and Alaska Natives at nearly 16%, Hispanics at 12.8%, and then Asians and 
non-Hispanic Caucasians (Agardh et al., 2011; CDC, 2015). Apart from non-modifiable risk 
factors such as race, age, and genetics, the affordability of fast and unhealthy foods in 
combination with unhealthy lifestyles and lack of knowledge of preventive and maintenance 
measures are all directly responsible for the high prevalence of T2DM (Bos & Agyemang, 2013).  
Diabetes causes serious short and long term health complications including 
hyperglycemia, neuropathy, nephropathy, heart disease, kidney disease, non traumatic lower 
limb amputation, and stroke (Bayer et al., 2014). The condition causes approximately 1.5 million 
deaths each year and has also been associated with certain types of cancers (CDC, 2015).  To 
counteract the rising incidence and prevalence of T2DM, a through meticulous management of 
blood glucose level and lifestyle changes must be addressed in the life of diabetic patients (Fitch, 
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Pyenson, & Iwasaki, 2013). For many diverse urban communities, properly managing diabetes 
has been shown to be challenging (Bayer et al., 2014). For this reason, there is a need for a 
culturally diverse and competent healthcare workforce with access to evidence-based practice 
guidelines and research that delineate culturally relevant care with minimal modification for use 
in practice ( Bos & Agyemang, 2013). 
Significance with Economic, Policy, and Health system  
In addition to the serious threats associated with the disease, people affected by T2DM 
spend 2.3 times more healthcare dollars than those without T2DM (CDC, 2015). The financial 
burden to the healthcare system and families has been estimated at $245 billion which includes 
$69 billion for loss of wages, disability, and premature death in low-income families, and this 
burden is projected to increase to $475 billion (American Diabetes Association [ADA], 2013). 
More than 40% of diabetes expenditures are related to the cost of the associated complications 
such as hospital admissions related to hyperglycemia, cardiovascular disease, cerebrovascular 
accident (CVA), and renal failure (ADA, 2013).  
Understandably, the economic burden of T2DM causes policy change at all levels of the 
healthcare delivery system (Goode & Jack, 2014). The high incidence and the cost associated 
with T2DM create an imbalance in the allocation of resources for programs available to increase 
health promotion and prevention, and the management of other chronic diseases which influence 
multilevel alliances and changes in policies to alleviate the disproportionate use of the healthcare 
system resources ( ADA, 2013; Goode & Jack, 2014). The cost challenge is a prime reason to 
support and promote policies that aim to provide healthcare and expand healthcare access to all, 
in order to encourage people to seek preventive care which will prevent diabetes, reduce diabetes 
EVALUATION OF A DIABETES EMPOWERMENT EDUCATION PROGRAM 5 
complications, lower cost, and improve patient quality of life (QOL; Betancourt, Duong, & 
Bondaryk, 2012). 
Local Issue 
 
 In 2013, an estimated 446,000 adults were diagnosed with diabetes in Missouri (MO) 
and more than 156,000 were undiagnosed; the number was assessed at 2 million just two years 
later (CDC, 2015). According to the Missouri health department report to the CDC, the Kansas 
City (KC) Metro area accounts for more than 320,000 cases of diabetes (CDC, 2015).  In 
Missouri, diabetes complications and other related comorbidities and secondary chronic 
conditions were the direct contributors to more than 12,000 emergency room visits and more 
than 10,000 hospitalizations in 2012, and cost to the state was more than $3.24 billion in 
healthcare expenses and another $1.24 billion in indirect costs. The prevalence of diabetes in 
Missouri is 9.6% of the population, a number that is slightly higher than the global prevalence 
(Missouri Diabetes Report ,2015).  
Diversity Considerations 
 
The KC downtown clinic is the location of one of the eight primary care clinics owned by 
a healthcare organization. The mission statement emphasizes that the organization is committed 
to all culture and backgrounds. The facility provides services to a diverse population from KC, 
Independence, Grandview, and other surrounding areas, which includes immigrants and ethnic 
minorities at 71.8% consisting of African Americans 23%, Hispanics 44.2%, Non-Hispanic 
Caucasians 32.3%, and Asians 7% (USDHHS, 2014). The healthcare providers offer services to 
patients from 38 different countries and use a language line to provide interpreters for each 
dialect. The diversity in this project setting will serve as a validation of effectiveness of the 
educational program in diabetes management in a diverse population and will enhance 
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transferability of study methods, outcomes, and usefulness to other diverse settings. The one 
common denominator to this population is the low-income status and lack of access to 
healthcare; 92.7% of the patient population served by this health center lives at or below the 
200% of poverty level and about half the patients are uninsured (USDHHS, 2014)  
Problem Statement  
 
Lack of self-management support is prevalent in the low-income and minority 
populations such as African Americans, Hispanics, and immigrants with T2DM (Nath, 2007). 
Low-income minorities are not only at a high risk of developing T2DM but also have the highest 
incidence of diabetes-related complications (Jacobs, Rolle, Ferrans, Whitaker, & Warnecke, 
2006). Decreased knowledge about the disease process, lack of self-management support, and 
maladaptive behaviors such as physical inactivity and poor diet choices are the leading causes of 
epidemic uncontrolled T2DM and complications among this patient population (Jacobs et al., 
2006). The facility took the initiative to offer a comprehensive diabetes education program using 
an evidence-based tool to provide patients with adequate information to care for their diabetes. 
Purpose  
The purpose of this project was to evaluate self-management support techniques designed 
to improve glycosylated hemoglobin A1C (HbA1c) level and quality of health for pre-diabetic 
and diabetic patients in low-income communities in patients who received the diabetes 
empowerment education program (DEEP) ™ as a diabetes self-management education (DSME)  
program. The efficacy of the intervention was addressed as an integral part of diabetes 
management to provide knowledge, skills, and enhance the ability for self-care. The project 
evaluated the impact of the education program by comparing the before and after HbA1c levels 
of the participants. The outcome of the project aids in understanding the benefits of using and 
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promoting DEEP™ objectives to increase health-related knowledge and behavior change in a 
low-income urban population (Chrvala, Sherr, & Lipman, 2015) 
 Healthy People 2020 has identified T2DM as one of the many burdens of healthcare in 
need of improvements and calls for a reduction in disease incidence, economic burden, and 
improvement in the quality of life of all persons diagnosed with or are at risk for T2DM (Healthy 
People.gov, 2014). The secondary purpose of this project is to support the Healthy People 2020 
goal by improving diabetes management through health education.  
Facilitators and Barriers  
 
The diabetic nurse educators (DNE), the medical director, and the director of education 
department of the institution facilitated the implementation and support the evaluation of this 
project. Two diabetes educators received formal training on conducting classes for the DEEP™ 
modules and provided weekly training for the other staff members three weeks prior to the start 
of the program. The student investigator attended the training before the start of the modules. 
This project was the first formal investigation of a program at the site. The medical providers 
referred the participants to the program and are hopeful that the educational program will 
become an available option for all patients with diabetes in the future. The providers’ knowledge 
about the effectiveness of DEEP™ in diabetes management, from studies and brief reports from 
the educators, facilitated the implementation of the project. Another facilitator was the readiness 
of patients to learn through a diabetes education program that will assist them in decreasing or 
avoiding diabetic complications. 
The anticipated barriers were patients who are not truly committed to the DEEP™ 
program as this program requires a six-week commitment for the weekly classes; time and 
transportation to and from the location can hinder participants’ ability to complete the program. 
EVALUATION OF A DIABETES EMPOWERMENT EDUCATION PROGRAM 8 
The lack of resources to maintain their illness management may also serve as a major barrier to 
appropriate management of their disease.  
PICOTS  
In low-income adult patients with uncontrolled T2DM, does providing a diabetes 
education program using DEEP™ compared to no educational program intervention improve 
HbA1c level over a six-month period in an urban primary care clinic? 
Search Strategies  
To support the use of the DEEP™, an electronic literature search was performed using 
the databases PubMed, Cumulative Index to Nursing and Allied Health Literature (CINAHL), 
OVID, and ProQuest. Also, Google Scholar and Google web search engines were used to 
identify scholarly sources. Additionally, other credible websites such as the CDC, USDHHS, 
Healthy People 2020, the Missouri Department of Health, the ADA, and WHO were all 
searched. The keywords included, but not limited to, type 2 diabetes, DEEP™, DSME, diabetes 
education, management of type 2 diabetes, primary care role in diabetes management, prevention 
of complications in diabetic patient, diabetes treatment, diabetes prevention, and self-
management support using articles from 2002-2016 (see Appendix A for Definition of Terms). 
The search revealed several thousand studies and articles that evaluated the main objectives of 
DEEP or DSME. More than 100 studies were reviewed and 26 were selected for synthesis of the 
evidence that supports education as a component of diabetes management. All of the articles 
were written in English. Two of the studies were based out of Europe and the others in the US. 
The studies included nine level I studies, seven level II, seven level III, four level IV, and the 
American Association Clinical Endocrinologists (AACE) guideline for T2DM management 
(Burns, Rohrich, & Chung, 2011). 
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Evidence   
 
Several organ systems are involved in the metabolism of glucose in the body; 
subsequently, many treatment options exist to address the body’s malfunction as well as 
empowering patients with evidence-based education about the disease in order to achieve control 
(ADA, 2016, Al Shahrani & Baraja, 2014). Providers can choose to use treatments and 
interventions from a wide range of trustworthy sources and guidelines to target different 
pathways to balance glycemic level (Al Shahrani & Baraja, 2014). DEEP™ is one of the 
conservative approaches that providers can use to promote education and counseling about 
lifestyle modification, self-care behavior, self-management support, patient empowerment, and 
active involvement of providers in the care of the patient to achieve diabetes control (Kolka, 
2013; Lepard, Joseph, Agne, & Cherrington, 2015; see Appendix B for Synthesis of Evidence).  
Education and Counseling   
Health-related education is the key to success in engaging patients to make informed 
health decisions and accept responsibility about their healthcare (ADA, 2016). Information about 
the disease process of T2DM and the consequences of suboptimal management can help patients 
avoid the debilitating effects (Boegner, Fontbonne, Gras Vidal, Mouls, & Monnier, 2008). In a 
systematic review of 77 peer-reviewed research articles, of which 35 were randomized controlled 
trials, Nuti et al.( 2015) found that when patients are educated about their disease process, they 
are more likely to engage in seeking information about blood glucose monitoring, diet and 
nutrition, and physical activity that can aid them in reaching better clinical outcomes. The study 
also reported a measurable decrease in HbA1c level from an average of 8.09% to 7.59% (p= 
.0005). 
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Hee-Sung’s (2007) randomized control trial (RCT) used a pretest-posttest design to 
explore the effects of diabetic education using a web-based short messaging service. The study 
included 51 participants, 25 intervention and 26 control; the findings supported that providing 
education about diabetes clinical course and reinforcing the use of lifestyle adjustment and 
medication adherence was associated with remarkable improvement in HbA1c level from 6.92 to 
6.71 for patients whose HbA1c was less than 7%, indicating maintenance of blood glucose 
control, and from 9.35% to 8.24% (CI 93%). Similarly, a RCT of 150 veterans with suboptimal 
blood glucose management studied from 2005 to 2007 found that patients who are educated and 
counseled about the systematic course of the disease, starting with the risk factors of age, 
obesity, metabolic syndrome, sedentary lifestyles, and poor nutritional choices, were more likely 
to adapt to choices that are in congruence with defying the complications related to diabetes 
(Stone et al., 2012).   
Boegner et al. (2008) in a study of 427 patients who attended both dietary and physical 
activity diabetes treatment sessions reported better glycemic control and overall management of 
the disease. The average starting body mass index (BMI) was 28.9, and most subjects 
experienced a 1.26% decrease after six months; the average fasting blood glucose was 146 and 
decreased to 142 after a six-month trial. The researchers hypothesized that if the participants 
committed to the principles of the program for longer than six months, they would achieve 
greater positive impact on results. In a similar study, 761 participants randomly selected were 
studied over two years; the results concluded that long-term adherence to education about diet 
and adoption of a gradual exercise program, along with counseling, would not only improve BMI 
and blood glucose level, but would also yield a better overall QOL  (Lorig et al., 2010).  
Lifestyle Modification 
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Promoting health through behavior change and encouraging self-care should be the first 
line of treatment for diabetes (AACE/ACE, 2016; Glazier, Bajcar, Kennie, & Willson, 2006). 
Lifestyle education and risk reduction approaches from the DSME are of great significance for 
diabetes care (AACE/ACE, 2016).  A report from a study of more than 5000 newly diagnosed 
diabetics observed over 9.5 years showed that aggressive treatment of blood glucose dysfunction 
at early stages with the inclusion of lifestyle changes reduces the risk of complications in 
diabetic patients (Tomkin, 2014). Sustainability in behavior modification was also supported as 
beneficial in a five year study of 25 newly diagnosed diabetic patients (Skinner & Lawrence, 
2002).  Penn et al. (2013) conducted an RCT of 749 patients (278 men and 471 women) who 
were compliant with prescribed weight loss and exercise and found as much weight loss as 
bariatric surgery.  
In a cross-sectional multicenter study by Bohn et al. (2015), data from 18,028 patients 
was analyzed and revealed a clear inverse relationship between increases in physical activity and 
reduction of HbA1c (CI 99%).   Physical activity is beneficial for both diabetes management and 
quality of life of patients in respect to comorbidities such as cardiovascular disease, kidney 
disease, and neuropathies associated with T2DM (Bohn et al., 2015). Courcoulas et al. (2015) 
documented the benefits of physical activity in a three-year RCT involving 69 diabetic 
participants with increased BMI; the results showed 52% remission of T2DM when patients 
focus on lifestyle changes. This is a major finding but does not surpass the validity of combining 
physical activity and a healthy meal plan for which remission was 92% (Courcoulas et al., 2015). 
Pillay et al. (2015) systematically reviewed 132 studies to determine if behavioral programs such 
as DEEP™ are effective toward reducing HbA1c level. The study found that DSME intervention 
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influences reduction in HbA1c by at least 0.4% in patients with A1c >7.0%, improvement in 
BMI, and decrease in cardiovascular risk.  
Self-Management Support 
Self-management support (SMS) forms the foundation of successful chronic disease 
management (Heisler et al., 2002). Self-management activities are one of the strongest predictors 
in improving HbA1c level (Weller, Baer, de Alba Garcia, & Rocha, 2013). In a study of 405 
participants, SMS was used as the primary intervention for diabetes management to measure 
health outcomes, and researchers found that effective SMS can improve patients’ negative 
symptoms as reflected by blood glucose readings and HbA1c, in addition to an absence or 
decrease in diabetes complications (Nelson et al., 2015). A similar study by Schulman-Green et 
al. (2015) also found that SMS, through community resources and advocacy organizations, will 
foster an improvement in the outcome of patients with T2DM. Another study of 219 diabetic 
individuals reported a decrease in HbA1c from a mean of 8.8% to 8.3% in patients receiving 
support to manage their disease (Kahn et al., 2012). 
Diabetes Control Through Empowerment 
Adherence to a diabetes regimen involves patients’ active role in managing their personal 
health (Haltiwanger & Brutus, 2012).  A one year RCT of 42 patients using the WHO 
empowerment questionnaire reported that blood glucose levels are better managed when patients 
are encouraged to advocate for their own health by arming them with knowledge about their 
disease which fosters confidence to maintain glycemic control (Adolfsson, Walker-Engström, 
Smide, & Wikblad, 2007). In order to achieve a sense of empowerment, patients require more 
time with the provider and/or support personnel (Ellis et al., 2004; Wild et al., 2007; Deakin et 
al., 2006). A qualitative study of 80 diabetic patients shows that patients require more time to 
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raise pertinent questions during appointments which in turn will lead to compliance and 
adherence to disease management (Grund & Stromberg, 2012).  
Community Resources 
Integrating community resources as a tool in self-management support can be effective in 
promoting adherence to diabetes regimens and overall health and may enhance patient care for 
the vulnerable populations and provide seamless support for diabetes management (Haltiwanger 
& Brutus, 2012; Tung & Peek, 2015). A study by Babamoto et al. (2009) examined 189 
randomly selected newly diagnosed diabetics who were assigned to case managers to facilitate 
access to community resources; the patients showed a 2.9 times decline in BMI and HbA1C level 
compared with the control group (Babamoto et al., 2009). 
Provider Involvement in Glycemic Control 
The management of T2DM requires continuous interaction between patients and 
healthcare providers for assessment, evaluation, and laboratory testing, as well as being able to 
use all the components of DEEP™.  A systematic review of 625 studies supported that providers 
who utilize available clinic-based resources as interventions to focus on medication 
intensification, education, lifestyle interventions, SMS, and patient empowerment are far more 
effective in helping patients to achieve glycemic control and reversing the negative effects of 
consistent hyperglycemia (Ferguson, Swan, & Smaldone, 2015). Glazier et al. (2006) 
systematically reviewed 17 studies and findings aligned with the Ferguson, Swan, and Smaldone 
results with additional evidence reporting a reduction in the prevalence of recurrent and long-
term complications (Glazier et al., 2006). A one-year study of 3,880 participants reported 
glycemic-level improvement when patients maintained their routine follow-up care with their 
primary care providers (Rautio et al., 2013). Huizinga et al. (2008), in a RCT of 164 participants 
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over a 24-month period, provided evidence to the claim that any form of contact with providers 
can significantly improve diabetes management. Two additional studies highlighted the 
importance of diversity in healthcare providers and effects on increasing compliance and comfort 
and on mitigating the fear of raising concerns (Kahn &Davidson, 2014; Nield et al., 2007)  
Theory  
The theory for this evidence based practice (EBP) initiative is the Chronic Care Model 
(CCM; see Appendix C for theory diagram). Dr. Edward Wagner, a senior investigator, public 
health expert, and epidemiologist developed the CCM. The Model is intended to provide 
guidance to quality improvement in the course of symptom and disease management activities 
(Wagner, 2007). It contains six constructs representing adaptable components of delivery: 
organizational support, clinical information systems, delivery system design, decision support, 
self-management support, and community resources (Wagner, 1995).  The basis of the model is 
on the assumption that improvement in care requires an approach that takes into account patient, 
provider, and system level interventions (Stellefson et al., 2013) that are reflected in the 
synthesis of evidence inquiry for this pilot study.  
The model offers versatility and can be applied in any setting and allows for the 
improvement of care at organizational, individual, and community level (Coleman, Austin, 
Brach, & Wagner, 2009). This model aims to bridge the gap between healthcare research and 
practice as well as to change the model of acute illness care to manage care. The model 
emphasized that chronic disease is best managed when the patient is actively involved in their 
care along with their providers within a setting that utilizes reliable, evidence-based practice 
interventions (Wagner, Austin, & Von Korff, 1996). In a systematic review of 45 articles and 15 
studies, with each major concept targeting at least two components of the CCM, most studies 
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reported positive patient, process, and health service utilization outcomes (Busetto, Luijkx, 
Elissen, & Vrijhoef, 2015).   
Methods 
IRB Approval and Site Approval Ethical Issues, Funding  
The Primary Institutional Review Board (IRB) for this project was the University of 
Missouri-Kansas City (UMKC). The director of education and the medical director at the site 
supported the evaluation of the project at the primary care site.  UMKC IRB reviewed the project 
proposal before proceeding (see Appendix D for logic model), and the student investigator 
maintained study ethics.  
The quasi-experimental quality improvement project entailed a retrospective electronic 
chart review by the student investigator to collect data over a six-month period in order to 
evaluate the efficacy of using the diabetes empowerment education program (DEEP™) as an 
effective tool in T2DM management. The study was void of major ethical concerns and did not 
violated the HIPPA 18 identifiers. Privacy of the records accessed, confidentiality of the 
participants’ information, and collection of only pertinent data, and processes free of biases were 
maintained during the study.  
The student investigator provided undocumented informed consent to the post-education 
program participants addressing use of specific healthcare record data that was to be gathered to 
appraise the program. Beneficence is the primary intent of this project development and is the 
driving force of the purpose of the project. The Martha Jane Star award through the UMKC 
Women’s Council Graduate Assistance Fund (GAF) funded the project. The direct cost 
anticipated for this project was $600 and covered printing of resource articles for the healthcare 
providers and the project poster, lunch, and student investigator transportation to and from the 
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setting and attendance at a conference to disseminate the final project (see Appendix E for Cost 
Table)  
Setting and Participants  
The Project was conducted at a primary care clinic, located in downtown Kansas City. 
The clinic is a federally qualified health center facility that receives funding under Section 330 of 
the Public Health Service Act, and it qualifies as a medical home type of facility that provides 
multiple healthcare services such as primary care, dental care, behavioral care, women’s care, 
pediatric care, laboratory, pharmacy, and radiology (Nocon RS et al., 2012). The target 
population is low-income people, minorities, and immigrants within the vicinity of the 
organization, but it is open to anyone in need of healthcare and does not discriminate based on 
immigration status of patients (Nocon RS et al., 2012).  
For the retrospective data collection, the participants included adult patients diagnosed 
with T2DM or pre-diabetes who currently have uncontrolled blood glucose and/or elevated 
HbA1c level >=6%. The data collection excluded patients with type 1 Diabetes Mellitus 
diagnosis and/or well-controlled disease (HbA1c < 6%,). All patients meeting the inclusion and 
exclusion criteria were offered the educational opportunity from the healthcare providers. The 
education program participants were consecutively sampled from the time period of August 2016 
through December 2016 (see Appendix F for Project Timeline; see Appendix G for Recruitment 
Materials). Also, patients who participated in the program prior to the June session were 
retrospectively sampled.   
EBP Intervention  
The project intervention was the implementation of the DEEP™ modules as the primary 
educational tool for patients with uncontrolled diabetes who seek care at the project site. 
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Research studies have shown that diabetes self-management education, as delineated in the 
DEEP™ modules, is better achieved when patients are actively involved (Haas et al., 2014). The 
program is an eight module course that includes education and counseling about risk factors and 
complications of diabetes, diet, exercise, self-management support (use of glucometer and 
medications), patient empowerment (psychosocial effects of the illness, problem solving 
strategies), how to access community resources, and active involvement of providers in the care 
of the patient to achieve glycemic control in patients diagnosed with diabetes (ADA, 2015)  
The project site had obtained copyrighted access to use DEEP™ and two diabetes 
educators are trained and certified to conduct the classes. The educators provided three weekly 
training sessions for other staff at the organization, and the student investigator attended each 
session. Participants referred for DEEP™ education had weekly classes every Friday for six 
weeks and the student investigator attended all the classes. The class content was presented in 
three-hour sessions at the project site. The first session started during June 2016, and the student 
investigator kept a list of every patient referred to attend the program from the providers. The 
HbA1c were drawn per standard of care.  
The student investigator retrospectively reviewed the electronic medical record of the 
patients between the pre- and post-educational time frames and recorded the HbA1c prior to 
starting DEEP™, at three months, and at six months. Also, additional data such as gender and 
age were also collected (see Appendix H for Intervention Flow Diagram, procedure; Appendix I 
for Intervention Materials).  
Change Process  
The Social Cognitive Theory guided the change process for this project.  The Social 
Cognitive Theory states that human behaviors are influenced through interpersonal interactions 
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(Nouwen et al., 2011). The three main concepts that affect the likelihood that a person will 
change a health behavior are self-efficacy, goals, and outcome expectancies (Nouwen et al., 
2011). Using the Social Cognitive Theory as a guide, one may infer that if type 2 Diabetic 
patients are well educated about their disease (cognitive behavior), then the knowledge will 
likely influence their behavior towards managing their disease (Bandura, 1989). This theory has 
four constructs: behavioral intention, attitude, subjective norm, and perceived behavior control. 
The theory traverses beyond teaching, modifying, and reinforcing behaviors; it is also the 
acquisition of knowledge to condition human thoughts and actions through cognitive influence 
(Bandura, 1989; see Appendix D). 
EBP Model 
The ACE Star Model of Knowledge Transformation is an EBP model that offers simple 
strategies on use of evidence in practice (Stevens, 2004). The model helped guide the synthesis 
of evidence on diabetes education programs, especially DEEP™.  Also, the model assists with 
understanding approaches to overcome some of the barriers when implementing evidence  
(Stevens, 2004; Melnyk & Fineout-Overholt, 2015). 
Sustainability  
The sustainability of the DEEP™ program at the project site is mainly based on the 
achievement of positive outcome of this project. This clinic has never evaluated their educational 
programs in the past, and an opportunity existed to evaluate the program within the population 
for which they provide services. If favorable results in the improvement of patient outcomes, 
then the providers at the facility would have valid information that would promote the provider 
in referring patients to the diabetic education program. The providers would then be more apt to 
refer patients who are not meeting HbA1c goals to the diabetes education program as an integral 
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part to their optimal diabetes management.  Therefore, a positive result from this project was an 
essential factor in the sustainability and transferability of the program to other patients and 
institutions in the future. Also, the program is approved by the Center for Medicare and 
Medicaid (CMS), and there are no restrictions with billing for the service (ADA, 2016); for those 
with no insurance, the program was at no cost. A barrier to sustainability is the patient’s 
unwillingness to participate in a multi-module education program which can be overcome by 
condensing the information and maintaining clarity and easy readability of the content but still 
providing a complete summary of the program’s most relevant information. Another barrier is 
failure of the program to demonstrate significant improvement in HbA1c in patients participating 
in the education program. 
Study Design  
 
The study was a quasi-experiment quality improvement project. A numerical change of 
blood glucose level and HbA1c of patients when managing their disease during the 
implementation of the DEEP™ in collaboration with their primary care providers was evaluated 
in the project. A retrospective chart review was conducted to collect pre-intervention data to 
compare to data after implementation of the program at three and six months. Data were coded 
and de-identified prior to entry into the data collection tools. Also, the study evaluated patient 
QOL and confidence to care for their disease using the DEEP™ five questions survey 
immediately before and after the program. 
Validity  
The DEEP™, a diabetes self-management support education (DSME) program, is well 
documented in the literature as an effective tool to improve patient T2DM outcome and has been 
approved by CMS (Haas et al., 2014).  Internal threats to validity of the intervention included 
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consistency in teaching. Training to assure consistency in delivery of information was addressed 
through weekly staff meeting during the month of May 2016; the student investigator was also 
trained to better understand the intervention process. Another threat to the internal validity was 
inconsistent attendance at all six sessions of the program. If the majority of participants were 
absent for any of the sessions, then the validity of the HbA1c level was impacted negatively. To 
increase participants’ attendance during the DEEP™ sessions, the facility provided 
transportation for those whom transportation was a constraint. 
The external threats to the validity of this study were participants who decided not to 
complete the program for reasons that the facility cannot help the patients overcome. Other 
threats were patients’ previous knowledge or belief about T2DM and continued noncompliance 
to the treatment plan. Despite the challenges, the study had great success because of the 
effectiveness of the intervention program as it is evidence-based and approved by reputable 
healthcare organizations such as CMS and ADA (ADA, 2016) 
Outcomes  
The project measured whether diabetes education can improve adherence to a treatment 
plan and stimulate prevention of diabetes in low-income population utilizing laboratory values of 
HbA1c. The HbA1c level of the participants prior to the program and post three and six months 
were used to measure continuity in adherence. The demographic information collected, such as 
age and gender, were used to determine correlations impacting the results. The secondary 
outcome measured the participants’ improvement in their QOL and the level of confidence they 
gained to care for their diabetes during the program. 
Measurement Instrument 
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The outcome for this study was measured using HbA1c levels from participants. The 
National Hemoglobin Standardization Program (NHSP) has certified HbA1c as the most reliable 
index for microvascular complications (Saudek & Brick, 2009). The HbA1c is the reflection of 
the average blood glucose level over a three-month span; it is used to screen and diagnose 
abnormal blood glucose in patients at risk of developing diabetes and to assess glycemic control 
in diabetic patients since the mid-1970s (Saudek & Brick, 2009).  The five questions survey from 
the evidence-based intervention, DEEP™, was used to measure the positive change in QOL and 
confidence level. 
Quality of Data  
The final number of participants who completed the educational program was 11. The 
goal was to have at least 15 patients per session. The student investigator expected to collect data 
on at least three separate sessions for an anticipated total of 45-80 participants.  A priori power 
was calculated using .8-power, medium effect, and alpha .05 associated with a paired t-test and 
Wilcoxon signed-rank test were used. 
Analysis Plan  
SPSS software was used in the analysis of the data to determine statistically significance 
of findings of HbA1c levels using a p value of .05 indicating a 95% CI. Utilizing descriptive 
statistics, the data was analyzed, within and between groups, to provide information based on the 
demographic data collected on gender and race (see Appendix J, for Data Collection Template). 
The pre and post HbA1C levels were analyzed using paired t-test and Wilcoxon Signed Ranks 
test to draw inference from the data (see Appendix K for Statistic Analysis Table Template).  
Results 
Setting and Participants  
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The quasi-experimental evidence based quality improvement project was conducted at an 
urban primary care clinic in downtown Kansas City, Missouri. The clinic’s providers referred 
fifteen of the participants, the diabetic educators referred thirteen, and four came in voluntarily 
with their friends because they were curious of what would be taught during the class. However, 
only 11 participants completed the study, there were five males and six females, and all had 
elevated or uncontrolled A1c levels. The youngest participant was 45 years old, the oldest 82, 
and the average age of the group was 62.82 years. Among the participants who completed the 
study, three of them missed one or more sessions but were provided with remediation sessions by 
the student investigator and educators. At the end of the intervention, the educators and student 
investigator conducted a one on one 30-60 minute phone conversation to evaluate how much of 
the education were retained and how confident the individual felt in caring for their diabetes, 
using the five question survey. In addition, refresher courses were offered on a group basis or 
one on one with an educator at the clinic. The data were collected between August 2016 and 
March 2017.  
Intervention course  
Once all the participants were recruited, the educators set up a starting date for the 
course. The first session started on June 17th through July 22nd 2016. The classes were held on 
Fridays from 1000 in the morning to 1300 in the afternoon, the session would often end beyond 
the scheduled time based on how complicated the topics were for the participants; five completed 
the first session. The second session ran from August 25th to September 29th. The educators 
attempted another session that was scheduled for October 13th through November 17th, 2016 but 
was canceled due to low participant turnout and commitment. In the first class of each session, 
participants completed demographic information paperwork that was provided within the 
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intervention materials. The participants signed confidentiality agreement stating that neither 
group leaders nor participants are allowed to disclose personal information. Participants provided 
undocumented consent to the student investigator to use their age, gender, and HbA1c level to 
evaluate the program.  
The first module also contains basic information about the human body and how diabetes 
affects the body. The second module taught the participants about the risks factors of diabetes, 
how those risks lead to diabetes, and what to do to overcome the odds of developing existing risk 
factors to the actual disease. The third class combined modules three and four in which 
participants were taught about monitoring one’s body for signs of diabetes and diabetes 
complication, and how to incorporate physical activities to fight against diabetes. The fourth 
module covered diabetes and meal planning, and a registered dietitian was present for knowledge 
expertise and answering participants’ questions. Module five covered diabetes complications, 
how to identify and prevent its development; this session also included a review of meal 
planning and physical activity. A representative from a durable medical equipment (DME) 
specialist were available to provide participants with information on how to obtain diabetic 
shoes. The last class combined modules seven and eight of the DEEP™ program which teaches 
patients about medication adherence and importance of medical care, specifically how to use 
their medical provider as a resource to manage their disease and the importance of family’s 
participation in lifestyle changes necessary to manage type 2 Diabetes. The educators celebrated 
the participants’ achievements with healthy snacks and refreshments and provided a certificate of 
completion that they can take to their primary care physician for their follow up visit. All 
participants were then scheduled for their medical follow-ups at 3 and 6 months post 
intervention.  
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Outcome Data by Sub-Topics  
Three month post intervention data. The Wilcoxon Signed Ranked Test of the three-
month data (see appendix K for collected data) showed a negative rank for 91% of the 11 
participants indicating that the average post intervention A1c levels were improved when 
compared to the pre-intervention data (see appendix M for Statistical Analysis). The three-month 
post-test rank was lower than the pre-test which indicates a decrease in A1c level and one tie 
rank showing no change in one participant. The Wilcoxon Signed Ranked Test Z score for the 
statistical test was -2.809, less than p = 0.05. The paired t test for the study revealed at a 95% CI 
that participants lowered their A1c level by at least 0.066 up to 2.09. The p value .039 indicated 
that there was a significant difference from patients’ pre HbA1c level to an improved post 
HbA1c using DEEP™.  The mean A1c before the intervention was 8.67 +/- 1.99 compared to 
7.59 +/- 1.51 at three months.  
Six month post intervention data. The six months data was analyzed (see appendix K 
for the Data Collection), and the Wilcoxon Signed Rank test showed a negative ranking for nine 
participants and a positive rank for two of the participants. This result indicated that nine of the 
11 participants continued to have a lower A1c level when compared to the pre intervention data 
and two had a higher level of A1c six months after the intervention. The t test result for the six 
month data continued to show a p value that is less than the alpha level at 0.34. The mean 
difference in the average A1c level remained less than the pre intervention data at +/-1.36 with 
an average A1c of 7.60. This result indicated that there is a significant difference between pre 
and six months post intervention data (see appendix M for Statistical Analysis).  
Quality of Life Improvement.  The study showed a significant improvement in the 
participants A1c level, however, only 55% of the 11 patients said that they felt an improvement 
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in their quality of life and continued be to be confident about caring for their diabetes.  Despite 
the promising outcome of the DEEP™ program, 45% of the participants verbalized that they 
would benefit from a refresher every six months to a year in order to keep them motivated. 
Discussion 
Successes  
The study indicates that patients’ diabetes improved after receiving structured diabetes 
education using the DEEP™ program. While this is reassuring, the most important success is 
that the majority of the participants continued to maintain a lower A1c level after six months 
even though it was lower than the improvement shown three months after the intervention. This 
finding is an indication that the individuals retained some of the knowledge they gained during 
the intervention period. Another important success of this study was the camaraderie that was 
developed among the participants. Many of the participants became friends and made 
commitments to meet for physical activities, which is a plus in managing their diabetes.  
Study Strengths  
The facility had already obtained copyright to use the DEEP™ and had two educators 
who were trained by the program developers. The study location was an important feature; 
participants were able to use public transportation to access the site. On days that the room was 
not available, the facility provided a room in their annex office. The patients who came to the 
class without referral did not seem to mind coming to all six weekly classes and therefore did not 
miss any of the modules. The project facilitator was always available for questions to the student 
investigator and included the student investigator as a part of the team during the intervention 
process. 
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Results Compared to Evidence in the Literature  
The literature supports the use of diabetes education programs, such as  
DEEP™, as an important part in diabetes management. This study illustrates the positive 
benefits of diabetes education that aligns with the findings in numerous research studies. A meta-
analysis of 18 randomized controlled trial (RCT) studies investigating the benefits of diabetes 
education on patients A1c levels found that increase in knowledge and lifestyle changes 
produces noticeable improvement in diabetes control (Gary, Genkinger, Guallar, Peyrot, & 
Brancati, 2003). The result of the current study reflects similar findings while highlighting the 
effectiveness of the DEEP™ program.  
In a meta-analysis of 31 RCT articles, Norris et al. (2002) found that diabetes self-
management education improves A1c levels at proximate follow-up by 0.76% (95% CI 0.34-
1.18) when compared to the control group, and closed contact time with provider adds to the 
effect. The author also found that the improvement often steadily declined with time (Norris, 
Lau, Smith, Schmid, & Engelgau, 2002). This evidence is in congruence with the current study 
three-month measure of A1C although the 6-month mean difference was noticeably less than the 
3-month level.  
A RCT of 167 patients with uncontrolled diabetes of A1c> 8.5% found positive effects 
on HbA1c levels on an outpatient basis when diabetes self-management education training is 
made part of the medical management of the patient. The study also found that such 
improvement requires reinforcement of the teaching for patients to continue to be successful at 
reducing their numbers (Polonsky et al., 2003). While this current study does show improvement 
in A1c level for the participants, the intervention does not seem to have an option for continuing 
EVALUATION OF A DIABETES EMPOWERMENT EDUCATION PROGRAM 27 
education but does promote and highly suggests to patients to stay in close communication with 
their healthcare provider as a tool for success in better managing their disease.  
Limitations 
Internal Validity Effects  
The time commitment required for patients to attend the classes is considered as a 
confounding variable in the study, as evidence by the number of participants that could 
potentially join the study but were unable to due to time and other responsibilities. Also, it is 
possible that the providers at the facilities only refer patients whom they know would be 
interested in the class instead of offering to every diabetic patient that they treated during that 
time period. Also, some of the participants may have already had a plan to make lifestyle 
changes to manage their disease which would be another threat to the validity of the DEEPTM 
program as an effective tool for diabetes management. The study had more female participants 
than males, and it is said that female are more likely to follow-up with their medical care and 
subsequently do much better than their male counterparts (Nicoll et al., 2014). It could possibly 
be that the group levels were more likely to improve, as the majority of the participants were 
females.  
External validity Effects  
The DEEP™ is copyrighted and costs to obtain permission to use the program. Other 
facilities with limited resources to create outreach for patients may have difficulty with obtaining 
the program. The final number of participants for this study was 11, which included three 
African American and nine Caucasians; the lack of diversity and the small sample size generated 
a threat to the transferability of the study intervention and findings.  
Sustainability of effects and plan to maintain Effects  
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The positive outcomes of the project are beneficial in sustainability of the intervention 
program for the future. Dissemination of the results to provider and facility management can 
promote organization policy changes to foster attendance to the DEEP™ program as part of the 
care of all diabetics.  
Effects to minimize the study limitations.  
Increasing the sample size and obtaining an even number of male and female participants 
are two effective modifications to minimize the study limitations. Also, obtaining a more diverse 
and larger number of participants would improve the prospect of generalization of the study 
intervention and results.  
Interpretation 
Expected and Actual Outcomes  
The expected outcome of this study was to find a significant improvement in A1c level at 
the 3- and 6-month follow-up and an increase in patient level of confidence in manage their 
disease. The actual outcomes of the study reflect the expected outcomes as 91% of the 11 
participants A1c level improved at the 3-month follow-up. While there was an increase in the 
A1c level at the 6-month follow-up, the average A1c level remained lower than that of the pre 
intervention levels for the majority of the participants. It is reassuring that patients diabetes 
improves when they participate in diabetes education classes and gives healthcare providers an 
alternate option to medication to explore when some patients are not managing their disease as 
expected. In the individual follow up conversation with the participants, they all mentioned an 
optimistic change in their level of confidence in managing their disease and an improvement in 
quality of life; however, they all mentioned that blood sugar monitoring, physical activity, and 
understanding nutrition are all areas in which they need continuous improvement 
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Intervention effectiveness  
The course materials are easy to read, and the program materials were written at a fifth 
grade level to facilitate understanding and assure that all participants have a clear idea of what is 
important and why. The facility receives federal funding because of the population served and 
the services that are readily available to patients in the one location allows the center to be 
classified as a medical home which complies to federal mandate in the ACA. Therefore, the 
project site possesses available resources to make program such DEEP™ available to patients. 
This contributes greatly to the effectiveness of the intervention. Also, the training that the two 
educators received from the program developers augmented the swift delivery of pertinent 
information from the program to the participants which may have enhanced their understanding 
and their success after the intervention.  
Intervention Revision  
The single most important revision that would have possibly improved the outcomes of 
the study would be to shorten the length of the intervention from six weeks to four weeks. This 
could be done by presenting two modules per sessions and could have possibly increased the 
number of participants that are willing to attend and complete the study. A systematic review of 
72 RCTs studies supported the use of shorter intervention period to not only increase the number 
of participants but most importantly to increase the effectiveness of diabetes self-management 
education as evidence by sustained blood glucose control and decreased risk factors such as 
obesity and physical inactivity (Haisch & Remmele, 2000). 
Expected and Actual Impact to Health System, Cost, and Policy  
The expected impact of the study on the health system, cost, and policy was synonymous 
to the expected and actual outcomes of the study. The outcomes trigger the idea to foster diabetes 
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education as a part of the equation necessary to reach improvement in diabetes management. The 
education will add to patients’ knowledge about the disease, risks factors, and reduce diabetic 
complications that equate to greater number of emergency room visits, hospital admissions, 
lower lamb amputations, loss of wages, physical immobility, and premature retirement 
(Betancourt et al., 2012). A systematic review of 28 studies that evaluated the cost effectiveness 
of diabetes education that includes information about combined diet and physical activity in the 
intervention found that costs are lowered when such program are delivered in the community and 
in primary care settings (Li et al., 2015). The current project did not require any policy change; 
however, continuous positive outcomes of similar studies can trigger such policy change at local, 
state, and or federal level to establish diabetes self-management education a standard of care in 
diabetes treatment. The project cost was estimated at $600 and the actual project cost was closer 
to $700 which covered supplies, food, travel, printing, and dissemination. The primary funding 
source for this project was the Martha Jane Star award through the University of Missouri, 
Kansas City (UMKC) Women’s Council Graduate Assistance Fund (GAF).  
Conclusion 
Practical Usefulness of Intervention  
Research shows that information that aids patients in the understanding of a disease 
process has a significant impact on patients’ desire to learn about behavioral changes and is 
beneficial to improvement of their outcomes. Incorporating education in diabetes management is 
of equal importance, if not more, when helping patients to gain control of the disease. In order to 
achieve this sense of empowerment, patients require more time with the provider and support 
personnel (Ellis et al., 2004; Wild et al., 2007; Deakin et al., 2006). Structured education such as 
DEEP™ in diabetes teaches the patients how to safely and confidently maintain a medically 
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optimal level of blood glucose, provides a systematic approach to incorporate the plan into the 
care plan, and allows for the involvement of every member of the care team including the patient 
and their family (Lepard et al., 2015). The ultimate goal of the intervention is to improve HbA1c 
level and QOL of the patients to help them maintain a relatively normal lifestyle (Jalilian, 
Motlagh, Solhi, & Gharibnavaz, 2014). 
Further Study or Implementation of Intervention  
The use of DEEP™ as a tool in diabetes management is well supported in the literature.  
However, studies that examine the effects of similar program on a long-term basis may help fill 
the gap in research about the impacts of educational programs over longer time period. Also, 
because there is no mention in the literature about diversity and effects on compliance, it will be 
beneficial to conduct further outcome evaluations on implementation of the intervention in 
diverse settings (Haltiwanger & Brutus, 2012) by replication of this project.  
Dissemination  
The results will be presented in a staff meeting at the project site, and summary report 
will be made available to the providers at the clinic. The quality improvement project proposal 
was presented at the Advanced Practice Nurses of the Ozarks (APNO) in November 11 2016 and 
the final project will be presented at UMKC within the School of Nursing and Health Studies at 
the UMKC Health Sciences Student Summit during spring 2017. Dissemination at more local 
and regional conferences will promote further implementation of this quality initiative at other 
sites and will favorably impact quality of care. 
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Appendix A 
 
Definition of Terms 
 
Confidence Interval: a range of values so defined that there is a specified probability that the 
value of a parameter lies within it. A 95% Confidence Interval or CI assure the reader how 
significant is the result of a study. 
 
Diabetes Treatment Plan: specific medical orders given to a patient with diabetes that is often 
individualized to meet the patient’s need for diabetes control. 
 
Diabetes Empowerment education program (DEEP) ™: is a licensed diabetes self-
management education (DSME) curriculum developed by the University of Illinois, Chicago. 
DEEP was developed to provide communities with tools to better manage diabetes and is based 
on principles of empowerment and adult education. The purpose of this training is to train staff 
on providing diabetes education to members of their community. 
 
Glucose Metabolism: Glucose metabolism is critical to normal physiological functioning. 
Glucose acts both as a source of energy and as a starting material for nearly all types of 
biosynthetic reactions. Every organ in the body is affected by glucose. The liver process 90 % of 
glucose intake and can store it as glycogen. The brain functions from glucose energy. 
Dysfunction in glucose metabolism creates major disproportion in the body’s function. 
 
Level of policy: Changes in policy may occur at many different levels from organization, local, 
states, and federal. 
 
Self-Management Support (SMS): Ability of patients to adhere to a medical regimen, 
monitoring symptoms and integrating blood-glucose management into daily life. May use in 
other acute or chronic disease in order to promote positive outcomes. 
 
 
Socioeconomic Status: This concept relate to patients’ interaction with social and economic 
factors. For example, patients with low economic status (minimal income) tend to avoid seeking 
healthcare for fear on acquiring debts that are often above their means. 
 
Quality of Life: The state at which patients feels great about their health and the overall being 
 
Paired t test: procedure for testing whether the means of two metric variables are equal. It is 
used to compare two population means where you have two samples in which observations in 
one sample can be paired with observations in the other sample. 
 
Wilcoxon signed-rank test: is a non-parametric statistical hypothesis test used when comparing 
two related samples, matched samples, or repeated measurements on a single sample to assess 
whether their population mean ranks differ (i.e. it is a paired difference test). 
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Synthesis of Evidence Table 
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First author, 
Year, Title, 
Journal 
Purpose Research 
Design1, 
Evidence 
Level2  & 
Variables 
Sample & 
Sampling, 
Setting 
Measures & 
Reliability (if 
reported) 
Results & Analysis 
Used 
Limitat
ions & 
Useful
ness 
       
Education and Counseling about the Disease Process of Type 2 Diabetes 
Boegner, C. 
(2008).  
Evaluation of 
a structured 
educational 
program for 
type 2 
diabetes 
patients seen 
in private 
practice 
To demonstrate 
the feasibility and 
advantages of a 
group education 
program for type 
2 diabetic patients 
in a private 
setting in France. 
Quantitative 
–
experimental 
study 
Level III 
427 
diabetic 
patients. 
Volunteer 
participants 
Questionnaires At six months versus 
baseline, patients 
exhibited small, but 
consistent, 
improvements: fasting 
blood glucose, A1c, 
knowledge of the 
disease and 
development of 
positive attitude 
towards diabetes. 
 
Nuti, L. 
(2015) 
The impact 
of 
interventions 
on the 
appointment 
and clinical 
outcomes for 
individuals 
with 
diabetes: a 
systematic 
review 
To reduce 
complications of 
diabetes though 
self-management 
education 
Level I 
evidence 
The study 
reviews 77 
articles that 
focused on 
patient 
education, 
determining 
intervention
, and 
outcomes 
Interventions 
and outcomes 
 Educati
on 
during 
various 
phases 
of the 
medica
l 
outpati
ent 
care 
process 
improv
es 
diabete
s 
disease 
manag
ement.  
 
Hee-Sung, K. 
(2015). 
Impact of 
web-based 
nurse's 
education on 
glycosylated 
haemoglobin 
The purpose of 
this study was to 
evaluate whether 
the effect of the 
nurse's education 
using short 
message service 
of cellular phone 
Level III. 
Quantitative 
study 
51 
participants 
Pre and post 
test analysis 
Patients with a 
baseline-glycosylated 
haemoglobin <7·0% in 
intervention group 
maintained good 
control, whereas those 
in the control group 
showed significant 
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in type 2 
diabetic 
patients 
varied according 
to the degree of 
the glycosylated 
haemoglobin at 
baseline with type 
2 diabetes 
mellitus. 
glycosylated 
haemoglobin 
aggravation after 
12 weeks. There was a 
significant percentage 
change in a baseline-
glycosylated 
haemoglobin ≥7·0% 
for the intervention 
group (p = 0·007), 
with a mean 
percentage change of 
−2·15%. The 
percentage change in 
the control group was, 
however, not 
significant; this time 
the mean percentage 
change was −0·22% 
after 12 weeks. 
 
 
Stone, R. 
(2007).  The 
Diabetes 
Telemonitori
ng Study 
Extension: 
an 
exploratory 
randomized 
comparison 
of alternative 
interventions 
to maintain 
glycemic 
control after 
withdrawal 
of diabetes 
home 
telemonitori
ng 
The purpose of 
the DiaTel 
Extension was to 
assess whether 
initial 
improvements 
could be 
sustained with 
interventions of 
the same or lower 
intensity among 
participants who 
re-enrolled in a 6-
month extension 
of DiaTel.  
 
RCT 
Level II 
150 
participants 
Home 
monitoring 
And telephone 
monitoring 
 
Significant 
improvements in 
HbA1c achieved using 
home telemonitoring 
and active medication 
management for 6 
months were sustained 
6 months later with 
interventions of 
decreased intensity in 
VA Health System-
qualified veterans.  
 
 
(Lorig et al. 
(2010) 
Benefits of 
education in 
diabetes 
management 
RTC 
Level II 
A total of 
761 
participants 
were 
randomized 
to 1) the 
program, 2) 
the program 
3 type of 
education 
settings: onsite, 
email, and no 
treatment 
At 6 months, A1C, 
patient activation, and 
self-efficacy were 
improved for pro- 
gram participants 
compared with usual 
care control subjects 
(P 0.05). There were 
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with e-mail 
reinforceme
nt, or 3) 
were usual-
care control 
subjects (no 
treatment).  
 
no changes in other 
health or behavioral 
indicators. The AI/AN 
program participants 
demonstrated im- 
provements in health 
distress and activity 
limitation compared 
with usual-care control 
subjects. The subgroup 
with initial A1C 7% 
demonstrated stronger 
improvement in A1C 
(P 0.01). At 18 
months, self-efficacy 
and patient activation 
were improved for 
program participants. 
A1C was not 
measured. 
Reinforcement showed 
no improvement.  
 
Involvement of Providers in Glycemic Control 
Ferguson, S., 
Swan, M., 
Smaldone, A. 
(2015).   Does 
diabetes self-
management 
education in 
conjunction 
with primary 
care improve 
glycemic 
control in 
Hispanic 
patients? A 
systematic 
review and 
meta-
analysis. 
 
 
 
 
To evaluate the 
effectiveness of 
diabetes self-
management 
education 
(DSME) 
interventions 
delivered in 
conjunction with 
primary care 
among Hispanic 
adults with type 2 
Diabetes mellitus 
(T2DM). 
Level I: 
systematic 
Review with 
Meta-
Analysis 
625 Studies 
including 
13 RTCs, 
all 
representin
g 2784 
adult 
Hispanic 
Subjects 
DSME 
interventions 
(individual, 
group, 
telephone/elect
ronics, and 
multimodal 
sessions) 
A1c Reduction and 
favor group 
intervention 
Useful
ness: 
study 
model 
mirror 
current 
project 
design 
in 
interve
ntion 
and 
intende
d 
measur
e 
Mattucci, E. To analyze the Level II 154 Questionnaires Education by itself is  
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(2003). 
Closing the 
gap between 
literature 
and practice: 
evaluation of 
a teaching 
programme 
(in the 
absence of a 
structured 
treatment) 
on both type 
1 and type 2 
diabetes 
need for provider 
autonomy in 
education 
Cross 
Sectional 
study 
participants 
with type 2 
diabetes 
77with type 
1 
more than simply 
offering information to 
people (even in a 
troubled context) and 
its infrequent 
incorporation in 
practice really 
contradicts resource 
efficiency. 
Haisch,	J.	
(2000)		
Effectiveness	
and	efficiency	
of	
ambulatory	
diabetes	
education	
programs.	A	
comparison	
of	specialty	
practice	and	
general	
practice	
To	Examine	the	effectiveness	of	Diabetes	Education	in	ambulatory	care	
Level	III	Qualitative	Study	 75	diabetes	patients	 The	practice	developed	and	intensive	diabetes	education	program	based	on	current	evidence	in	the	litteration.	Researcher	conducted	pre	and	post	survey	using	questionnaire	after	the	educational	program			
Reduce	A1c	levels,	improvement	in	impairment	of	quality	of	life	
May	not	always	have	the	ability	to	have	participants	to	commit	for	survey	after	6months.	study	closely	similar	to	the	project	
Glazier,	R.H.	
(2006).	A	
Systematic	
Review	of	
Interventions	
to	Improve	
Diabetes	Care	
in	Socially	
Disadvantage
d	Populations	
To	Identify	and		synthesize	evidence	about	the	effectiveness	of	patient,	provider,	and	health	system	intervention	to	impro	diabetes	care	among	socially	disadvantaged	populations.	
Level	I	systematic	Review	 	17	studies	that	that	targeted	type	1	and	type	2	socially	disadvantaged	adults	with	inclusion	criteria	of	positive	resuts	
The	Review	provides	evidence	that	that	socially	disadvantage	population	do	benefit	from	education	intervention	and	identifies	features	that	may	predict	success	such	
reduce	HbA1c	and	increase	quality	of	life	 	
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as		need	assessment,	leader	training,	family	outreach,	and	follow	up	
Huizinga,	
M.M.	(2010)	
Preventing	
Glycemic	
relapse	in	
recently	
controlled	
type	2	
diabetes	
patients:	a	
randomized	
controlled	
trial	
To	determine	the	optimal	frequency	of	telephone	contact	by	Nurse	Practitioners	that	was	necessary	to	prevent	Glycemic	relapse	
Level	I	:	RCT	 164	type	2	diabetic	patients.	no	control	group	because	blinding	was	not	possible	
glucose	control	 outine	follow-up	with	providers	is	effective	in	helping	patients	maintain	glycemic	control							
times,	patients	may	not	be	consistent	with	stateies	9follow-ups,	telephone	contacts,	for	2	years.					
Lifestyle Educational Approach to Treatment/Management. 
 
Pillay, J. 
(2015). 
Behavioral 
Programs for 
Type 2 
Diabetes 
Mellitus: A 
Systematic 
Review and 
Network 
Meta-
analysis. 
To identify 
factors 
moderating the 
effectiveness of 
behavioral 
programs for 
adults with type 2 
Diabetes. 
Systematic 
Review with 
Meta-
Analysis. 
Non-
Experimental  
Level I 
evidence 
 
Randomize
d selection 
of 132 
studies 
HbA1c level 
and BMI 
Results:  Behavioral 
programs seem to 
benefit persons with 
suboptimal or poor 
glycemic control more 
than those with good 
control. 
Analysis used:  
Bayesian network 
meta-analysis 
Limitat
ions: 
was 
not 
clear 
whethe
r it can 
be use 
for 
health 
promot
ion 
purpos
es 
Useful
ness: 
large 
sample 
of 
studies, 
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strong 
eviden
ce to 
use for 
anyone 
with 
increas
e A1c 
Bohn	(2015).	
Impact	of	
Physical	
Activity	on	
Glycemic	
Control	and	
Prevalence	
of	
Cardiovascula
r	Risk	Factors	
in	
Adults	With	
Type	1	
Diabetes:	A	
Cross-
sectional	
Multicenter	
Study	
of	18,028	
Patients	
Effects	of	physical	activity	in	type	2	diabetes	and	cardiovascular	patients	
Level	III	 Cross	sectional	study	of	18,028	patients	
BMI,	A!C,	and	quality	of	life	 Physical	activity	improve	BMI,	reduces	A1c	and	lead	to	better	quality	of	life	
	
Penn,	L	
(2013)	
Importance	
of	Weight	
Loss	
Maintenance	
and	Risk	
Prediction	in	
the	
Prevention	of	
Type	2	
Diabetes:	
Analysis	of	
European	
Diabetes	
Prevention	
Study	RCT	
Analyze	importance	of	weight	loss		throught	diet	and	increase	physical	activity)		in	diabetes	
Level	I	RCT	 749	patients	(278	men	and	471	women)	mean	age	56	years	old	and	mean	BMI	31	
Weight	loss	and	glucose	control	 Positive	results	to	encourage	diabetes	prevention	using	these	interventions	
Large	sample	size	
Rautio,	N.	
(2012)	
Predictors	of	
to	assess	the	predictors	of	success	of	a	 Level	IV	Quantitative	study	 Case	control	with	follow	 Changes	in	weight	and	glucose	level	 improvement	in	weight	loss	and	glucose	mangement	 	
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Successs	of	a	
Lifestyle	
Intervention	
in	Relation	to	
Weight	Loss	
and	
Imporvement	
in	Glucose	
Tolerance	
Among	
Individuals	at	
High	Risk	for	
Type	2	
Diabetes	
lifestyle	intervention	(improved	glucose	tolerance	and	weight	loss	>5%	
ups	 by	heping	patient	identify	possible	trigger	that	can	hinder	disease	management	
Nield,	L.	
(2007)	
Dietary	
Advice	for	
Treatment	of	
Type	2	
Diabetes	
mellitus	in	
Adults.	
To	assess	the	effects	dietary	advice	for	adults	with	type	2	diabetes	
level	I	systematic	review	 	18	articles	reporting	a	total	18	trials	following	1467	participants	
weight	and	glycemic	markers	were	use	to		evaluate	the	studies	
improvement	in	glycemic	control,	weight	oss,	mortality,	blood	pressure,	and	serum	cholesterollevel	were	reported					
	
Diabetes Control Through Empowerment 
 
Adolson. 
(2007). 
Patient 
education in 
type 2 
diabetes:A 
randomized 
controlled 1-
year follow-
up study. 
To determine how 
empowerment 
education can 
help improve 
patients’ 
confidence in 
diabetes 
knowledge and 
maintained 
glycemic 
 
 
 
 
Randomized 
Control Trial 
Study 
Level II 
Intervention 
and control 
group. 
Using 
educational 
sessions 
42 
participants 
in 
intervention 
group 
46 in the 
control 
group 
Out patient 
setting in 
inner cities 
neighborho
od 
Self-care 
behavior, 
HbA1c level 
Patient empowerment 
was a statistically 
significant predictor of 
HbA1c 
To valuate the 
correlations among 
patient 
empowerment, self-
care behavior, and 
glycemic control 
among patients with 
type 2 Diabetes in 
mainland China. 
 
 
Yan, S. 
(2015). Does 
patient 
empowerme
nt predict 
self-care 
behavior and 
To evaluate the 
correlations 
among patient 
empowerment, 
self-care 
behavior, and 
glycemic control 
among patients 
Cross-
sectional 
study. Chart 
review.  
Level 3 
evidence 
885 
participants 
Hospitals 
HbA1c was 
used as a 
measure of 
glycemic 
control. 
Diabetes 
empowerment is a 
predictor of self-care 
behavior and HbA1c 
in Chinese patients 
with type 2 Diabetes. 
 
Interventions to 
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glycosylated 
hemoglobin 
in Chinese 
patients with 
type 2 
Diabetes? 
with type 2 
Diabetes in 
mainland China. 
enhance and promote 
patient empowerment 
should be essential 
components of 
diabetes education 
programs to improve 
self-care behavior and 
glycemic control. 
Descriptive analysis 
 
 
 
 
 
 
Tang T. 
(2015). 
Peer-Led, 
Empowerme
nt-Based 
Approach to 
Self-
Management 
Efforts in 
Diabetes 
(PLEASED): 
A 
Randomized 
Controlled 
Trial in an 
African 
American 
Community. 
 
We compared a 3-
month diabetes 
self-management 
education 
(DSME) program 
followed by a 12-
month peer 
support 
intervention with 
a 3-month DSME 
program alone in 
terms of initial 
and sustained 
improvements in 
glycated 
hemoglobin 
(HbA1c). 
RTC 
Level II 
evidence 
106 African 
American 
Adults with 
Type 2 
diabetes 
randomly 
assign to a 
3-month 
and a 12-
months 
weekly 
group 
program 
with 
supplement
al telephone 
support 
HbA1c   
Ho, A. Y. K 
(2010). 
Diabetes 
Empowerme
nt Related to 
the Penders's 
Health 
Promotion 
Model: A 
Metasynthesi
s 
To highlight the 
importance and 
effectivement of 
empowerment 
stategy for 
diabetes self-
management 
Level I 
Systematic 
Review  
Metasynthe
sis of  9 
Qualitative 
Studies 
Pender's Health 
Promotion 
Model 
Empowerment is 
useful in helping 
patients address 
modifiable behaviors 
in activity-related 
affect and enhance 
health-promoting 
behaviors 
 
Haltiwanger, 
E (2011). A 
culturally 
Sensitive 
Diabetes 
Determine if 
peer-led diabetes 
support group 
intervention could 
improve self-
Level- III 
mixed 
methods pilot 
study 
Community 
42 
Mexican-
American 
elders with 
type 2 
 results had a 
significant effect 
on HbA1c, Self-
efficacy for 
Limitat
ions 
were 
the 
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Peer Support 
for older 
Mexican- 
Amerians. 
management based 
diabetes 
education 
center  
diabtes 
10 week 
pilot study 
Diabetes and the 
Trans- theoretical 
measures.  
 
sample 
size of 
the 
conven
ience 
sample
, and 
the 
lack of 
qualitat
ive 
analysi
s of the 
control 
group 
discuss
ions.  
 
Grund, J. 
(2012). 
Patiens' 
expectations 
of the Health 
Advice 
Converstion 
With the 
Diabetes 
Nurse 
Practitioner. 
Highlight 
patients' 
expectations with 
type 2 diabetes, 
clrify 
misunderstanding, 
provide access to 
providers, provide 
knowledge about 
self -care, 
increasing 
independence and 
self management 
Qualitative 
Study 
qualitative 
Method 
 patients' achieve self 
confidence in order to 
achieve balance 
between lifestyle and 
the normalisation of 
blood glucose level, 
which means 
empowerment 
 
       
Diabetes Control Through Self Management Support 
Kahn, L. 
(2012). 
The Impacts 
of “Growing 
Our Own” 
To improve the 
diabetes care and 
self-management 
education 
Pilot Study 
Quantitative 
and 
Qualitative 
 
Level IV 
evidence 
74 locations 
for 219 
participants 
Pre-and Post 
Retrospective 
Chart Review 
A1C levels decreased 
from a mean of 8.8% 
to 8.3%. Among a 
subset of patients 
(35%) with poorly 
controlled diabetes at 
baseline (A1C ≥ 9), 
there was a 15% 
decrease in A1C 
levels. 
Useful
ness: 
Retros
pective 
study 
conduc
ted in 
high 
poverty 
populat
ion 
similar 
to EBP 
EVALUATION OF A DIABETES EMPOWERMENT EDUCATION PROGRAM 49 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Weller S. 
(2013).  
Are 
Differences 
between 
Patient and 
Provider 
Explanatory 
Models of 
Diabetes 
Associated 
with Patient 
Self-
Management 
and 
Glycemic 
Control? 
To test whether 
differences 
between patient 
and provider 
explanatory 
models of 
diabetes affect 
self-management 
and glucose 
control in type 2 
diabetes patients. 
Quantitative 
study 
Level 3 
evidence 
39 family 
practice 
60 diabetic 
participants 
Pre- and post-
measure of A1c 
level and 
congruency 
between patient 
and provider 
Congruence in beliefs 
predicted self-
management behaviors 
(r=0.27, p=. 03), more 
than educational level 
(r=0.16, p=. 23), but 
was not predictive of 
A1C (r=0.12, p=. 40). 
Differences between 
patient and physician 
explanatory models 
can adversely affect 
patient-directed 
activities and may 
indirectly affect 
glycemic control by 
affecting self-
management. 
 
Limitat
ions: 
particip
ants 
had to 
have 
their 
DM 
diagno
sis 
after 
the age 
of 30 
Useful
ness: 
similari
ty in 
setting 
Schillinger, 
D. (2009).  
Effects of 
Self-
Management 
Support on 
Structure, 
Process, and 
Outcomes 
Among 
Vulnerable 
Patients 
With 
Diabetes. 
To examine the 
effects of two 
Self-Management 
Support  (SMS) 
strategies across 
outcomes 
corresponding to 
the Chronic Care 
Model.  
 
Randomized 
Control Trial 
Level II 
clinical 
evidence 
 
339 
outpatients 
participants 
with poorly 
controlled 
diabetes 
from rural 
clinics 
Treated Vs 
control group 
Patient-centered SMS 
improves certain 
aspects of diabetes 
care, positively 
influences self-
management behavior 
and quality of life.  
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Appendix C 
 
Theory to Application Diagram and Theory Framework 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Diagram modified from Bandura (1986) Social Cognitive Theory. This diagram depicts some of 
the areas that the DEEP intervention aimed to modify among the participants with uncontrolled 
diabetes to achieve statistically significant improvement in A1c level. 
Adapted from: Bandura, A. (1986). Social foundations of thought and action: A social cognitive 
theory. Englewood Cliffs, NJ: Prentice-Hall 
  
Personal/Cognitive 
Factors: 
. Knowledge deficit of 
disease process. 
. Low-economic status. 
. Cultural belief. 
. Uncontrolled Diabetes 
Behavioral Factors: 
. Poor nutrition. 
. Sedentary lifestyles 
High. 
. Lack of perceived threats. 
. non-adherence to diabetes 
management plan. 
 
 
Environmental Factors: 
. No access to Gym 
. Lack of access to healthcare 
. Unsafe neighborhoods 
. Lack of access to healthy 
food stores 
. Lack of access to 
community resources. 
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Theory Framework Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
Informed, Activated Patients         Productive Interactions  
 Prepared  
  Providers 
 
 
 
 
Productive Outcomes (improve quality of life, practice of self-management 
behaviors, decrease A1c levels, and decrease episodes of hyperglycemia. 
 
Diagram of the chronic care model concepts for applying self-management support in diabetes 
care in low-income population 
  
Health System 
FQHCs 
Decision Support (ADA 
standards of care) 
 
Clinical information (registry 
of adult T2DM patients ) 
 
Samuel U. Rogers Health Center 
(Organization) 
• Self-Management 
Support (Group 
SMS, VM, calls) 
 
       Community 
(Urban Kansas 
City, MO and KS 
areas) 
Local gym 
 
 
Services: 
Timely, Individualized Care 
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Appendix D: 
 Logic Model for DNP Project                   
PICOTS:   In low-income adult patients with Type 2 Diabetes Mellitus (T2DM) (P), does  
providing educational modules from DEEP™ (a DSME-based program that includes information 
about disease process, diet, exercise, and self-management techniques) (I) compared to no 
prior educational interventions (C) reflect an improvement in A1c level (O) over a three-month  
period (T) in an urban outpatient clinic (S)? 
 
InInddputs 
 Intervention(s)                        
Outputs Outcomes -- Impact 
 Activities Participation  Short Medium Long 
Evidence, 
sub-topics 
 
Education and 
Counseling 
 
Behavior 
Modification 
 
Self-
Management 
Support 
 
Diabetes 
Control through 
Empowerment 
 
Community 
Resources 
 
Provider’s 
involvement in 
glycemic 
control 
 
 
 
 
Major 
Facilitators or 
Contributors: 
 
Established 
patients 
available for 
the project. 
 
Patients’ 
willingness to 
be educated 
about their 
disease to 
 EBP 
intervention 
which is 
supported by 
the evidence 
in the Input 
column: 
 
Diabetes 
Empowerment 
Education 
Program 
(DEEP) 
modules. 
 
 
 
 
Major steps of 
the 
intervention: 
 
Discovery of 
research 
 
Evidence 
Summary 
 
Translation to 
Guidelines 
 
Practice 
Integration 
 
Process, and 
outcome 
evaluation 
The 
participants 
(subjects)   
 
60-130 Type 2 
Diabetic 
patients 
 
 
Site: urban 
outpatient 
clinic  
 
Time Frame  
September 
2016 though 
April 2017 
(7months) 
 
 
Consent 
Needed or 
other 
 
Consent may 
not be needed 
due to the 
nature of the 
study as been 
a retrospective 
medical chart 
review 
 
 
Person(s) 
collecting 
data 
Clinical staff at 
the facility and 
student 
 
 
 (Completed as 
student)  
 
Outcome(s) to 
be measured 
with valid & 
reliable tool(s)  
 
 
 
 
 
 
Statistical 
analysis to be 
used  
(after student 
DNP)  
 
Outcomes to 
be measured  
 
 
 
 
 
 
 
 
 
 
 
 
(after student 
DNP) 
 
Outcomes 
that are 
potentials  
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make the 
necessary 
changes. 
 
Staffs are 
trained in using 
DEEP to 
conduct 
education 
sessions with 
patients. 
 
 
Major Barriers 
or Challenges. 
Cost, 
insurance 
(can be 
address 
through 
funding 
  cultural 
sensitivity 
(diverse staff) 
 
Others 
directly 
involved: 
Diabetic 
educators at 
the facility,  
Assigned 
faculty member 
and preceptor 
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Appendix E 
Funding and Cost Table (Estimated) 
DIRECT COST 
Printed Materials (summary of teaching points if 
participants desire hard copies). 
$200.00 
Lunch $100.00 
Transportation $300.00 
INDIRECT COST 
 DNP Project Related Courses: 
N5613 and N5617 Cost (82.5 hours clinical hours) 
$2360.00 
 
Diabetic Educator Salary (6 weeks sessions x2 at 
$32/hour) 
$770.00 
Diabetes Educator Salary for Individualized sessions 
(estimate cost to be X3) 
$3535.00 
FUNDING 
GRANTS $0 
Total Cost $7,319.00 
 
Table 1. This table describes the possible cost that will be directly and indirectly associated with 
the project. 
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Appendix F 
Project Time Line based on Ace Star Model 
 
Step Action Time 
 
Knowledge Discovery 
New information discovered 
about the topic background 
and significance 
Problem statement 
PICOT formulation 
Completed 
 
Evidence Summary 
Synthesizing across the 
research over a particular 
issue or problem; includes 
findings from systematic 
reviews and  
Meta-analyses 
Translation into practice  
 
Completed 
 
Translation into practice 
recommendations 
Synthesis of evidence 
combined with other sources 
of evidence such as clinical 
expertise and tailored for 
specific population 
March 2016 - May 2017 
Integration into practice 
 
Implementing the practice 
change though forma or 
informal methods; taking into 
accounts individual and 
organizations factors that 
affect adoption and 
integration into the system 
March 2016- April 2017 
 
Evaluation 
Evaluate the practice change 
on patient’s health outcomes, 
providers, and client 
satisfaction 
September 2016- April 2017 
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Appendix G 
Recruitment Materials 
 
• Providers referral 
• Participants referral 
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Appendix H 
Intervention Flow Diagram 
 
Implementation and Evaluation of Diabetes Empowerment Education Program (DEEP) ™ in 
Low-Income Urban Population 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 1  
Obtain Copyright Access to DEEP ™ 
DEEP ™ training for diabetes educators and student 
investigator  
Selection of location, day, and time for each sessions 
Patients’ recruitment / Obtain consent (if necessary) 
 
 
 
Step 2 
Review patient charts to obtain demographic data 
Obtain baseline blood sugar Hemoglobin A1c level 
 
Step 3 
Assign participants to a DEEP™ Sessions 
Record participants attendance  
Evaluate understanding of modules 
Step 4  
3month follow up with primary care 
provider. 
Review chart to assess blood glucose level 
and HbA1c 
Step 5 
6months follow up 
Obtain and record A1c level 
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Appendix I 
 
Intervention material 
 
Module 1: Understanding the Human Body 
What is diabetes? 
Knowing the human body, its systems, and their functions 
Principle of diabetes control 
 
Module 2: Understanding and its Risk Factors 
Risk factors self-assessment 
BMI chart 
DEEP.Module 2.pdf 
 
Module 3: Monitoring Your Body 
How to check your blood sugar 
Your blood glucose numbers 
Hyperglycemia/hypoglycemia 
 
Module#4: Get up and Move! Physical Activity and Diabetes 
Motivating the participants to perform some physical activity on a regular basis and to 
incorporate exercise as a method to control diabetes. 
DEEP.Modules 3 & 4.pdf 
 
Module #5: Controlling Diabetes through Nutrition 
Concepts and basic nutritional terms that allow participants to make correct 
Decisions when selecting foods, portion control, and use of food labels. 
 
Module #6: Diabetes, Complications: Identification and Prevention 
The main complications of diabetes: t n he different specialists and healthcare team available for 
prevention and control. 
 
Module #7: Learning about Medications and Medical Care 
Medications available for the control of diabetes, hypertension, high cholesterol and 
triglycerides; medications’ mechanisms of action, recommendations, cautions and side effects; 
how to improve communication with healthcare providers; self-care Guides to be used by 
persons with diabetes. 
 
Module #8:  
Living with Chronic Disease: Mobilizing Family and Friends 
This module includes: Emotional aspects of chronic disease, such as stress and depression; 
Patients’ rights; how to involve family and friends in the self-care program. 
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Appendix J 
 
Initial Data Collection Template 
 
 
PARTICIPANTS	PER	ID	
NUMBER	
GEND
ER	
AG
E	
PRE	
INTERVENTION	
A1C	
A1C	3MONTHS	
POST	
A1C	6MONTHS	
POST	
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Appendix K 
Statistic Table Template/ Final data collection  
 
 
PARTI
CIPAN
TS	
AGE	 GEND
ER	
PreA1
c	
A1c3m
onths	
A1c6m
onths	
Mean
1	
Mean
2	
Adjust
mnt1	
Adjust
mnt2	
PreA1
cAdjst
1	
A1c3m
thAdj	
A1c6
mthsA
dj	
1	 67	 2.00	 9.20	 9.10	 8.40	 9.15	 8.80	 -1.02	 -0.66	 8.18	 8.08	 7.74	
2	 70	 2.00	 6.10	 5.50	 6.70	 5.80	 6.40	 2.33	 1.74	 8.43	 7.83	 8.44	
3	 56	 1.00	 6.30	 6.00	 6.10	 6.15	 6.20	 1.98	 1.94	 8.28	 7.98	 8.04	
4	 51	 2.00	 6.90	 6.80	 7.10	 6.85	 7.00	 1.28	 1.14	 8.18	 8.08	 8.24	
5	 82	 2.00	 7.10	 7.10	 6.20	 7.10	 6.65	 1.03	 1.49	 8.13	 8.13	 7.69	
6	 69	 2.00	 9.20	 8.90	 9.10	 9.05	 9.15	 -0.92	 -1.01	 8.28	 7.98	 8.09	
7	 62	 1.00	 7.80	 7.10	 7.30	 7.45	 7.55	 0.68	 0.59	 8.48	 7.78	 7.89	
8	 72	 1.00	 11.20	 6.10	 6.90	 8.65	 9.05	 -0.52	 -0.91	 10.68	 5.58	 5.99	
9	 45	 1.00	 10.20	 7.90	 7.20	 9.05	 8.70	 -0.92	 -0.56	 9.28	 6.98	 6.64	
10	 63	 2.00	 12.00	 10.30	 10.70	 11.15	 11.35	 -3.02	 -3.21	 8.98	 7.28	 7.49	
11	 54	 1.00	 9.40	 8.70	 7.90	 9.05	 8.65	 -0.92	 -0.51	 8.48	 7.78	 7.39	
 
 
 
  
EVALUATION OF A DIABETES EMPOWERMENT EDUCATION PROGRAM 61 
 
Appendix L 
 
IRB Approval letter 
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Appendix M 
Descriptive Statistics 
 N Minimum Maximum Mean Std. Deviation 
Age of participants 11 45 82 62.82 10.685 
Sex of participants 11 1.00 2.00 1.5455 .52223 
 
 
Paired Samples T-Test Statistics 
 Mean N Std. Deviation Std. Error Mean 
Pair 1 PreA1c 8.6727 11 1.98751 .59926 
3Months Post DEEP 7.5909 11 1.51291 .45616 
Pair 2 PreA1c 8.6727 11 1.98751 .59926 
6months post DEEP 7.6000 11 1.36382 .41121 
 
 
Paired Samples Correlations 
 N Correlation Sig. 
Pair 1 PreA1c & 3Months Post 
DEEP 
11 .657 .028 
Pair 2 PreA1c & 6months post 
DEEP 
11 .686 .020 
 
 
Paired Samples Test 
 
Paired Differences 
t Mean 
Std. 
Deviation 
Std. Error 
Mean 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
Pair 
1 
PreA1c - 
3Months Post 
DEEP 
1.0818
2 
1.51183 .45583 .06616 2.09748 2.373 
Pair 
2 
PreA1c - 
6months post 
DEEP 
1.0727
3 
1.44644 .43612 .10100 2.04446 2.460 
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Paired Samples Test 
 df Sig. (2-tailed) 
Pair 1 PreA1c - 3Months Post DEEP 10 .039 
Pair 2 PreA1c - 6months post DEEP 10 .034 
 
 
 
Wilcoxon Signed Ranks Test 
 N Mean Rank Sum of Ranks 
3Months Post DEEP - 
PreA1c 
Negative Ranks 10a 5.50 55.00 
Positive Ranks 0b .00 .00 
Ties 1c   
Total 11   
6months post DEEP - 
PreA1c 
Negative Ranks 9d 6.50 58.50 
Positive Ranks 2e 3.75 7.50 
Ties 0f   
Total 11   
 
a. 3Months Post DEEP < PreA1c 
b. 3Months Post DEEP > PreA1c 
c. 3Months Post DEEP = PreA1c 
d. 6months post DEEP < PreA1c 
e. 6months post DEEP > PreA1c 
f. 6months post DEEP = PreA1c 
 
 
Test Statisticsa 
 
3Months Post 
DEEP - PreA1c 
6months post 
DEEP - PreA1c 
Z -2.809b -2.268b 
Asymp. Sig. (2-tailed) .005 .023 
 
a. Wilcoxon Signed Ranks Test 
b. Based on positive ranks. 
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Descriptive Statistics 
Average of A1c before and 
3months post DEEP  
N Valid 11 
Missing 0 
Mean 8.1318 
 
 
Average of A1c before and 3months post DEEP 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 5.80 1 9.1 9.1 9.1 
6.15 1 9.1 9.1 18.2 
6.85 1 9.1 9.1 27.3 
7.10 1 9.1 9.1 36.4 
7.45 1 9.1 9.1 45.5 
8.65 1 9.1 9.1 54.5 
9.05 3 27.3 27.3 81.8 
9.15 1 9.1 9.1 90.9 
11.15 1 9.1 9.1 100.0 
Total 11 100.0 100.0  
 
Frequencies- Statistics 
Average of A1c before and 6 
months post DEEP  
N Valid 11 
Missing 0 
Mean 8.1364 
 
 
Average of A1c before and 6 months post DEEP 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid 6.20 1 9.1 9.1 9.1 
6.40 1 9.1 9.1 18.2 
6.65 1 9.1 9.1 27.3 
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7.00 1 9.1 9.1 36.4 
7.55 1 9.1 9.1 45.5 
8.65 1 9.1 9.1 54.5 
8.70 1 9.1 9.1 63.6 
8.80 1 9.1 9.1 72.7 
9.05 1 9.1 9.1 81.8 
9.15 1 9.1 9.1 90.9 
11.35 1 9.1 9.1 100.0 
Total 11 100.0 100.0  
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EVALUATION OF A DIABETES EMPOWERMENT EDUCATION PROGRAM 67 
Appendix N 
University of Missouri, Kansas City Project Approval Letter 
 
 
 
 
